abstract: This article explores the closing of the Howard Ross Library of Management at McGill University, Montreal, Canada. We hypothesized that closing a branch library would result in a decline in the use of library services. We measured library service using circulation statistics, library instruction workshop statistics, and data from the online survey LibQUAL+®. Our hypothesis was supported for instruction but was not proved for circulation statistics nor for service perception as evaluated using LibQUAL+®.
Introduction
A cross North America, academic libraries are closing branches and merging libraries. This trend has been fueled by the growth of electronic resources, the declining circulation of print materials, cuts to library budgets, and decreasing reference statistics, as well as the increasingly interdisciplinary nature of academic research. While some articles describe the "how" or "why" behind these events, there is an absence of articles in the literature that focus on the measurable effects of these closures on the demand for services and on the perception of service.
In 2011, the Howard Ross Library of Management at McGill University in Montreal, Canada, was merged into the Humanities and Social Sciences Library. The decision to close the Management Library mirrors themes found within the Association of College and Research Libraries (ACRL) SPEC (Systems and Procedures Exchange Center) Kit on Branch Libraries: financial constraints, lack of space within the Faculty of Management, proximity to the main library branch, and decreasing dependence on physical resources. 1 While there is literature that focuses on the logistics, the decision processes that lead to a library branch closure, or both, few authors discuss the aftereffects of these decisions. We hypothesized that closing a branch library would decrease the use of print materials and requests for library instruction workshops as well have a negative impact on service perceptions. To investigate these hypotheses, we compared circulation, library workshop statistics, and LibQUAL+® results from before and after the closure to quantify the effects of this decision on the library's primary user groups. LibQUAL+® uses a set of questions to help libraries assess users' perceptions of their services and to gauge user satisfaction. Given the continuing instability of the economic climate as well as the trend toward the centralization of library resources, this article is relevant to library administrators and those with decision-making responsibilities for academic libraries.
Context and Literature Review
In fall 2010, McGill University began to renovate its Management Library. To prepare for this renovation, the collection was moved to the Humanities and Social Sciences Library (hereafter referred to as the Humanities Library) in December 2010. A temporary library service point comprised of staff, course materials, and several specialized computer terminals remained in the Faculty of Management building. The decision to close the library, as opposed to completing the renovations, happened in January 2011. However, the temporary service point remained open until September 2011, at which time the staff and the remaining library materials were integrated into the Humanities Library. See Table 1 for the timeline of events. Steve Hiller outlines in detail the various criteria for determining whether a branch library should be closed or merged. Among the considerations for such decisions are use, primary user population, library dependency of primary user community, and facility quality. 2 Using these criteria, the Management Library was a candidate for closure. Although it had a large primary user population of approximately 2,800 full-time and parttime students and more than 70 full-time faculty members, the use of physical materials by students and faculty was low in comparison to other library branches on campus. At the time of its closure, the Management Library had one of the lowest circulation statistics for its regular monograph collection. Only the Birks Reading Room, Osler Library of the History of Medicine, and the Geographic Information Centre, three significantly smaller circulating collections with smaller user populations, had lower circulations. In the 2010-2011 fiscal year, for example, the Management Library had one-quarter of the regular monograph loans that the Education Library had, yet the Education Library is comparable in the size of its collection and its user population. See Table 2 for circulation statistics and information on loans per patron at McGill University Library branches. In Management, as in many other disciplines, there was an increasing dependency on online materials and a decreasing demand for materials available only in print. Although Laurie M. Bridges's study did not indicate that Management students are heavier users of electronic resources than students in other disciplines, the general trend to obtaining more materials online combined with low circulating numbers for the physical collection reduced the library dependency of the primary user community. 3 As noted by Brian Winterman and J. B. Hill as well as by Barton Lessin, the increase of electronic resources diminished the need for a physical library or at least a print collection. 4 This point is often debated with the rise of literature supporting the importance of the "library as a place." For example, Karen Antell and Debra Engel discovered, contrary to their expectations, that younger scholars more than older scholars felt that the library was a valuable place for scholarship and contemplation. 5 Likewise, Jeffrey T. Gayton notes, "If gate counts are rising while print circulation and use of reference services are falling, users must be finding something else of value in academic libraries. What they value is a place to engage in communal study." 6 In the Management Library, gate counts had been steadily increasing, peaking at 240,000 visits per year just before the closure. In this respect, the Management Library, as a place for interaction among students, was firmly rooted throughout the Desautels Faculty of Management. However, "library as a place" was not a persuasive argument for keeping the facility open in light of several other factors: the Management Library's close physical proximity to the Humanities Library, McGill's large, central library branch; the need for renovation of the current space; and the severe lack of space within the Faculty of Management itself as its program continued to grow within a building that already could not accommodate its current student population. Beyond increasing the space available within the Faculty of Management, there were also advantages for students. With materials housed in the large, central Humanities Library, students could take advantage of longer opening hours in which to access the physical collection and to study. Also, given the interdisciplinary nature of Management-including, for example, such fields as psychology, sociology, international development, and economics-having the Management collection integrated alongside the other social sciences was beneficial to students and faculty in many disciplines.
Budget concerns were also important to the library. Such financial considerations are not unusual. According to the SPEC Kit on "Branch Libraries and Discrete Collections," the most often-cited reason for closing a branch library was budget cuts or funding. 7 The literature contains several articles that provide case studies of particular branches closing; however, these articles focus primarily on the decisions behind the closure as well as the logistics for moving a collection, staff, and equipment. 8 They do not provide any quantitative analysis of the effects of these decisions. For example, Mary Ann . . . the increase of electronic resources diminished the need for a physical library or at least a print collection.
. . . having the Management collection integrated alongside the other social sciences was beneficial to students and faculty in many disciplines.
Griffin provides a review of five case studies of libraries that articulates the problems associated with closing branch libraries and guidelines for carrying out a successful closure. 9 Similarly, Linda Weber and Ruth Britton provide step-by-step instructions for moving a collection and integrating a library. 10 Jian-Zhong (Joe) Zhou and Leilani Hall provide a basic discussion of the drawbacks following a closing as well as reference statistics before and after, but the discussion is minimal.
11 Veronica Calderhead outlines anecdotally some effects of the decision to close the Chemistry Library at Rutgers, the State University of New Jersey in Newark, but she does not include any quantitative analysis. 12 Thus although there is significant literature surrounding branch closures, there is little discussion and analysis of the effects of these actions.
Methods
To determine the effects of the branch closure, we looked at three metrics: circulation, library instruction workshops provided, and LibQUAL+® results from before and after the closure. We chose these metrics partly because of their ability to reflect the various roles libraries have within their communities but also to ensure the comparability of statistics before and after the closure.
We collected circulation statistics via McGill's integrated library system, ALEPH, through which users access the libraries' online catalog and collections, as well as a multitude of other resources. The circulation numbers reflect what is called "initial loans." Initial loans are the first transaction in the loan process (that is, the initial act of borrowing). They do not reflect renewals or returns. We assembled the initial loan statistics from the regular collection during the period January 2009 to December 2012. The regular collection is made up of materials, primarily books but also journals and a limited number of audiovisual materials, which are housed in the open-stacks collections. It does not include items that are being used for courses, which are known locally as the reserve collection.
Instruction statistics reflect the number of in-class library workshops taught by Management librarians in the Faculty of Management. Professors request workshops, and librarians link the content of the workshops to specific assignments in the classes. Workshops vary in length from fifteen to ninety minutes. Topics covered generally include how to do research and find sources for assignments in the subject, such as marketing, information systems, operations management, finance, organizational behavior, strategy, and international business. Some in-class workshops, particularly those at the beginning of the school year, focus on a general library introduction, proper citation style, or both. Workshops were held in classrooms in the Faculty of Management during class time both before and after the closure.
According to the Association of Research Libraries, the organization that offers LibQUAL+®, the product is a "suite of services that libraries use to solicit, track, unWe chose to use LibQUAL+® because it is a validated instrument and is employed extensively within the academic library community to assess service standards.
derstand, and act upon users' opinions of service quality." 13 The LibQUAL+® survey has run at McGill at intervals since 2002 (2002-2005, 2008, 2010, and 2012) . We chose to use LibQUAL+® because it is a validated instrument and is employed extensively within the academic library community to assess service standards. Additionally, the survey questions from LibQUAL+® did not change from year to year, and the number of respondents from Management remained consistent. We extracted responses from Management students, staff, and faculty from the larger data set. Pulling out these responses allowed for a before-and-after comparison.
Like any survey instrument, LibQUAL+® is not free from criticism. For example, William H. Walters is skeptical that undergraduate students have the requisite knowledge and expertise to make valid judgments on certain areas of library service quality (for example, the comprehensiveness of the print collection or how well library staff understand patrons' needs).
14 However, we believe that, in our situation, the results from LibQUAL+® provided valuable insights into user opinions before and after the closure, particularly because we chose not to focus on changes to individual questions but rather changes to overall perceptions in larger categories (such as library as a place, affect of service, and information control). Additionally, it is debatable whether all the categories that Walters disputes as being beyond the level of an undergraduate to assess are in fact so.
Results

Effects on the Circulation of Materials
A unique aspect of the Management Library closure was that, although McGill University Library relocated most of the physical materials to the Humanities Library in December 2010, data could continue to be extracted separately for the Management Library collection because the books were marked "management" in the staff view of the records. The patron view, however, reflected only the books' new physical location in the Humanities Library. The notations in staff records enabled us to extract circulation statistics for the Management Library's regular monograph collection even though it was now housed in the Humanities Library. These statistics provided an ideal situation for determining the effects of proximity on the circulation of materials. We expected that, with the collection farther away, even if it was a short walk, there would be a significant decrease in the use of the Management Library's monograph collection. We based this assumption upon literature regarding circulation of remote storage materials. J. B. Hill, Cherie MadarashHill, and Nancy Hayes showed a decrease in use after items were relocated to storage. Although storage is not completely analogous to moving materials to another library, the article demonstrated at a basic level the effects of proximity on circulation. 15 We also based this assumption on past experience with our users, and understanding that they prefer to locate items quickly with minimal obstacles. We used the circulation statistics from the Humanities Library as a control group.
Our initial hypothesis that the circulation of Management Library materials would significantly decrease following the closure was not confirmed. Due to a consistent trend from the last few years, we expected that circulation statistics would fall in both branches, but we additionally thought that the Management branch statistics would drop by a much larger amount than circulation in the Humanities Library. What we found was that, although the percentage change in loans decreased more for Management books than humanities books during the year of the closure, 18 percent versus 14 percent, this decline was followed by a rebound in 2012. In fact, the total number of loans from the Management Library's collection decreased from 2009 to 2012 by less than the Humanities Library (20 percent versus 23 percent) (see Table 3 ). We do not have circulation information on the Management Library collection after January 2013. As a result, we are unable to confirm whether this trend continued.
Our initial hypothesis that the circulation of Management Library materials would significantly decrease following the closure was not confirmed. 
Effects on In-Class Library Workshops
Without a physical library presence within the Faculty of Management, there was concern amongst the librarians that instructors would request fewer in-class library workshops. Figure 1 illustrates the number of in-class library workshops given each year since 2005. It shows that professors asked for fewer workshops after the closure in 2010. This finding suggests that our hypothesis was supported and that there were negative effects on library instruction statistics following the closure of the Management Library. Before, during, and after the branch closure, workshops were held in the classrooms where the courses take place, and the content of the workshops was typically tied to assignments, to maximize student attendance and engagement. Course subjects for these workshops included marketing, information systems, operations management, finance, organizational behavior, strategy, and international business. It is plausible to suggest that a decrease in the number of professors, the number of students, or both could have a negative impact on the number of workshops requested. However, the number of faculty professors increased throughout the period, from sixtythree in 2009 to seventy-three in 2012, as is shown in Figure 2 .
Likewise, the number of full-time students enrolled in the Faculty of Management fluctuated from 2009 to 2012 but overall, in the years that instruction statistics declined the most (2010 to 2013), enrollment in the Faculty of Management was relatively stable, as shown in Figure 3 .
16 Therefore, neither the number of professors nor . . . neither the number of professors nor student enrollment was considered by the librarians to be the reason for the decline in the number of library workshops. Because a variety of professors across Management disciplines requested workshops, the decline reflects a more general trend rather than the actions of a few individuals. student enrollment was considered by the librarians to be the reason for the decline in the number of library workshops. Because a variety of professors across Management disciplines requested workshops, the decline reflects a more general trend rather than the actions of a few individuals.
Effects on Service Perception
To determine the effects of the library closure on students' and faculty members' perceptions of library service, we compared LibQUAL+® results from 2010 with results from 2012. Both the 2010 and 2012 LibQUAL+® surveys were run in the early spring of their respective years. The 2010 data represented "before" data, since the Management Library did not close until January 2011. Similarly, because the transition had been completed in 2011 (that is to say, the library space had been closed, the books had been moved to the Humanities Library, and the staff integrated into the Humanities staff), the 2012 results reflected "after" data for the closure.
To have an adequate number of responses to run a two-tailed t-test, a method of assessing the statistical significance of data, we focused on the change to the mean responses of the LibQUAL+® dimensions rather than the change in responses to individual questions. This focus provided for a total of eighty-five responses in 2012 and seventy-seven responses in 2010 (representing an approximate response rate of 3 percent for students and 6 percent for professors and lecturers in the Faculty of Management). The LibQUAL+® dimensions combine responses from sets of questions under three themes: affect of service, information control, and library as a place. LibQUAL+® uses a scale of one to nine and asks respondents to rank on that scale what their minimum level, desired level, and perceived levels are for that category (for example, "When it comes to giving users individual attention: My minimum level is . . ."). A rating of one represents the lowest ranking a respondent can give to that category, and nine is the highest. The adequacy gap represents the difference between a respondent's minimum level and his or her perceived level for any particular question. Data were gathered from respondents who had selected Management as their primary faculty. See Table 4 for the demographic characteristics of the respondents. 
LibQUAL+® Dimension Analysis
To determine if there was a difference between 2010 and 2012, we used a two-tailed t-test and looked for p-values <0.05. In statistics, a p-value represents the probability that the results of a study are caused by chance alone. The smaller the p-value, the more strongly the study rejects the hypothesis being evaluated. See Table 5 for selected results. See Appendix A and Appendix B for full statistical analysis. The survey results are broken down into three dimensions:
• Affect of service: these questions ask about the respondents' opinions on the levels of service provided by librarians and library staff.
• Information control: these questions refer to whether library users can locate materials within the library in an autonomous fashion.
• Library as a place: these questions ask about the respondents' opinions on the spaces within the library, such as quiet study and group study areas. 1. Affect of service: this category has nine questions. It asks about service-related subjects, such as whether respondents felt that employees dealt with them in a caring fashion and were courteous and willing to help, and also rates the overall service quality (see Appendix C for questionnaire). The t-test did not produce any statistically significant results for this category. It should be noted, however, that the adequacy gap in this category (the difference between the minimum level the respondents would like to see at the library and the perceived level of service) showed a 0.054 significance. Although not considered statistically significant, it demonstrates an area for future inquiry and study.
2. Information control: this category has eight questions through which respondents are asked to rate the library's electronic resources, print materials, and journal collections required for their work as well as the "equipment" required to access the materials (for example, computers). Respondents are also asked to evaluate the library's Web site. Overall, the adequacy gap once again decreased slightly from 2010 to 2012, but the numbers were not statistically significant according to the t-tests performed.
3. Library as a place: respondents answered five questions related to space, such as the quiet study areas and the group study areas inside the library. There was no significant change between the two years for this dimension. However, the minimum level expected for this dimension increased between the two years, with a p-value of 0.056. While not statistically significant, this increase also demonstrates a potential area for further study. Our hypothesis that there would be a negative impact on service quality was not supported. There were no statistically significant negative effects on any of the LibQUAL+® dimensions between 2010 and 2012.
Qualitative LibQUAL+® Data
In addition to the statistical data, LibQUAL+® contains a section for respondents to write comments. In 2012 LibQUAL+®, there were eight comments relating to the closure of the Management Library (out of a total of eighty-five respondents). For example:
(Student) "I feel like it is an issue that there are [sic] no more library in the faculty of management. It used to be very helpful to have all of the information related to management courses in one place, in the same place as where the classes are held." (Student) "Would like more help in Management building." (Faculty member) "It is very unfortunate that the Management Library was closed. We are now the only faculty with no library. What message does this send to our students?" Of the eight comments relating to the library's closure, four came from faculty members (out of a total of eight faculty members who took the survey). The overall number is too small for any definite conclusions. It is possible that the faculty who chose to respond to the LibQUAL+® survey were the respondents who use library resources more heavily and would therefore feel more strongly about the library closing. In addition to "complaints" about the closure of the Management Library, there were several comments on the newly renovated space, which was puzzling since it is no longer a library. 
Discussion and Limitations
There are several limitations that need to be considered when reviewing the three metrics (circulation, instruction, and service perception) that were used to determine the effects of closing a branch library.
Our hypothesis that there would be a negative impact on service quality was not supported.
Circulation
The Humanities Library has longer opening hours than the former Management Library (approximately twenty-five hours more per week). It is possible that the longer opening hours at the Humanities Library mitigated the potential negative effects of the Management Library closure on the circulation of books. In addition, circulation statistics exclude in-house use, for example photocopying and scanning. Circulation is considered for the purpose of this paper to be an indicator of library quality; however, some circulations (for example if a user checks out the wrong book or one that is not useful) clearly do not reflect the level of value.
Instruction
The effects of the branch closing cannot be isolated from other factors that may have contributed to the decline in instruction. Detailed, comprehensive data related to library instruction (that is, a listing of every course and every instructor for each year for the in-class library workshops) were not maintained. As a result, detailed analysis was not possible.
Service Perception
Although we received approximately eighty responses from Management students and faculty during both the 2010 and 2012 LibQUAL+®, this number of responses is still a relatively small sample, given that the Faculty of Management is made up of more than seventy members and 2,800 students.
The statistics contained within this article are only some facets to consider when closing a branch library. For example, this article does not discuss the effects of the closure on staff and their overall workplace satisfaction before and after the event. These effects are hinted at but not studied in several articles on branch closures. Zhou and Hall note that after a consolidation was completed, "Librarians' feelings toward the centralization remain diverse." 17 Likewise, Griffin writes, "The psychological effects of a library closing can be very real for the librarian." 18 In addition to the limitations described, there are factors that cannot be measured but that may have mitigated the potential for even greater effects from the closure. One of these is the consultation process that was undertaken prior to the closure. Librarians and library administrators met with key faculty and student leaders, and acted on many of their suggestions for easing the transition. For example, a delivery system for library Circulation is considered for the purpose of this paper to be an indicator of library quality; however, some circulations (for example if a user checks out the wrong book or one that is not useful) clearly do not reflect the level of value. materials was developed for faculty. It should also be noted that, while the Management Library was heavily used (240,000 visits per year), the students and faculty understood that, from an economic perspective, maintaining the relatively low-use collection in the space did not make sense. Library users also agreed that contacting the librarians by email and during office hours was a workable solution. In addition, there was and continues to be an extremely close relationship between the Faculty of Management and the staff of the Management Library. During and after the closure, the Management librarians made significant efforts to maintain connections. For example, the former head librarian of the Management Library remained active on the Faculty Council. Also, a librarian office was set up in the former library space with office hours four days per week for one hour per day during the regular school term (September to April). Another aspect to consider is what became of the former Management Library space. To most students, the former library space maintained many of its previous core features, including group study rooms, computers, and quiet study space. In fact, some students still referred to the former library space as the "library" for many months after the new space had opened. Since the librarian office is also in that new space, many of the elements of a library are still present. The only noticeable difference is that there are no physical materials, such as books or journals. Had the new space been converted into classrooms or faculty offices, students would have felt the closure of the Management Library even more acutely.
Additionally, to ease the transition of moving the books and journals to the Humanities Library, an automated book-dispensing kiosk was installed in the basement of the Faculty of Management. The machine offered the most highly circulating items from the previous Management Library: course textbooks and DVDs. Although the installation of the kiosk eased initial concerns from the Faculty of Management about students having ready access to their course materials, the machine has had too much downtime from technical issues to be effective.
Conclusion
The decision to close the Management Library was based on principles discussed in the literature: budgets, lack of space, proximity to the central branch, and increasing use of online resources. We hypothesized that there would be effects on the circulation of print materials, in-class library instruction, and service To most students, the former library space maintained many of its previous core features, including group study rooms, computers, and quiet study space. In fact, some students still referred to the former library space as the "library" for many months after the new space had opened.
After evaluating the data, we can conclude that there have been effects on instruction, but there was no effect on service perception or circulation.
perceptions. After evaluating the data, we can conclude that there have been effects on instruction, but there was no effect on service perception or circulation. However, it is important to account for the limitations of the data.
Moving forward, the librarians will continue to search for innovative ways to support faculty and students. For example, integrated into the library's Web site is a recently enabled, searchable set of frequently asked questions (FAQ) pertaining to popular business-related topics with ready reference answers. Additionally, the librarians are looking at ways to augment in-class instruction with targeted supplementary instructional video content. Going forward, the embedded model will serve as the primary method for future interactions with students and faculty, with the desire that the Management librarian become even more integrated into courses and faculty research than previously. This integration is more possible than before the closure, when more of the librarian's time was taken up by staffing the reference desk and the day-to-day operations of a branch library.
It should also be noted that a number of variables unique to McGill University Library played potentially significant roles in mitigating effects from the closure: proximity to the central library, the interdisciplinary nature of Management, the nature of the new space that replaced the library, and the individual personalities of the Management librarians and their efforts to maintain close connections and communication with the Faculty of Management. Shutting down a branch library is a significant decision, and there are many facets to consider when closing a branch and when evaluating the impact of such a closure on faculty and students. 
Appendix
Appendix B
Results of the T-Tests Performed on the LibQUAL+® Data Used In Our Study 
Results of t-test
